Adaptive manifold-mapping using multiquadric interpolation applied to linear actuator design by Lahaye, D.J.P. (Domenico) et al.
C e n t r u m  v o o r  W i s k u n d e  e n  I n f o r m a t i c a  
Modelling, Analysis and Simulation 
 Modelling, Analysis and Simulation
Adaptive manifold-mapping using multiquadric 
interpolation applied to linear actuator design 
D. Lahaye, A. Canova, G. Gruosso, M. Repetto
REPORT MAS-E0622 SEPTEMBER 2006
 
Centrum voor Wiskunde en Informatica (CWI) is the national research institute for Mathematics and 
Computer Science. It is sponsored by the Netherlands Organisation for Scientific Research (NWO).
CWI is a founding member of ERCIM, the European Research Consortium for Informatics and Mathematics.
CWI's research has a theme-oriented structure and is grouped into four clusters. Listed below are the names 
of the clusters and in parentheses their acronyms.
Probability, Networks and Algorithms (PNA)
Software Engineering (SEN)
Modelling, Analysis and Simulation (MAS)
Information Systems (INS)
Copyright © 2006, Stichting Centrum voor Wiskunde en Informatica
P.O. Box 94079, 1090 GB Amsterdam (NL)
Kruislaan 413, 1098 SJ Amsterdam (NL)
Telephone +31 20 592 9333
Telefax +31 20 592 4199
ISSN 1386-3703
Adaptive manifold-mapping using multiquadric
interpolation applied to linear actuator design
ABSTRACT
In this work a multilevel optimization strategy based on manifold-mapping combined with
multiquadric interpolation for the coarse model construction is presented. In the proposed
approach the coarse model is obtained by interpolating the fine model using multiquadrics in a
small number of points. As the algorithms iterates, the response surface model is improved by
enriching the set of interpolation points. This approach allows to accurately solve the TEAM
Workshop Problem 25 using as little as 33 finite element simulations. Furthermore is allows a
robust sizing optimization of a cylindrical voice-coil actuator with seven design variables. Further
analysis is required to gain a better understand of the role that the initial coarse model accuracy
plays the convergence of the algorithm. The proposed allows to carry out such analysis by
varying the number of points included in the initial response surface model. The effect of the
trust-region stabilization in the presence of manifolds of equivalent solutions is also a topic of
further investigations.
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